The widening gap between consumption and availability of water poses a serious threat to a sustainable socioeconomic development of the Middle East and North Africa (MENA) countries and calls for an even larger augmentation of water supply using seawater desalination. However, these plants are affected by high specific energy consumption, while the uncertainty about fossil fuel prices in the future represents a severe problem. Within this study long-term scenarios for water and electricity demand based on potential assessment of renewable energies have been developed. The results provide baseline information for decision makers for the establishment of a favourable framework for the deployment of concentrated solar power and desalination plants. Finally, this paper points out the importance to start a paradigm change in water and electricity supply as soon as possible, in order to meet the requirements for low cost water and electricity and to avoid conflicts related to water scarcity.
INTRODUCTION
In the MENA region, the combination of dry climatic conditions, increasing water demand due to population and economic growth, as well as dated water supply systems often result in water scarcity. In many cases groundwater is overused in order to satisfy the demand. If the natural replenishment rate of the aquifers is not able to compensate for water extraction, this practice results in descending groundwater levels. Furthermore high underground water pumping rates leads to seawater intrusion to aquifers in coastal areas, making this water no longer suitable for drinking without adequate pre-treatment. In order to develop a sustainable water supply, different countermeasures are possible. Among them count the increase of efficiency in irrigation (drip systems, precision sprinklers) and in municipal water distribution, use of water non-intensive crops, water re-use and creation of reservoir basins. All these options are related to costs and are limited by their own potential and by other limitations (e.g. time required for the realization of these measures, maximum growth rates of efficiency improvements and renewable energy technologies, political issues related to partial replacement of irrigation water by "virtual water", i.e. food import). If the mentioned measures are not sufficient to satisfy the water demand, non-conventional water sources like seawater desalination are used. Such plants already exist in the MENA countries: in fact the region leads the world in the use of desalinated water (over 60% of the world desalination capacity). In the region sixteen countries out of 21 already face water stress. With ever increasing population and industrialization of the region's economy, water stress is expected to increase. Furthermore, projections of climate change impacts on the region's water availability are by trend unfavorable, with local decreases of up to 40 % projected for some countries by the end of the 21st century [1] . Unconventional methods for the production of drinking water like desalination will therefore play an even more important role. However, despite desalination plants contributing to reduce the problem of water scarcity, they are characterized by high specific energy consumption and environmental impacts like greenhouse gas emissions, entrainment of marine organisms in the water intake and the presence of chemicals in the brine. Therefore new desalination capacities should be built only if environmental impacts are minimized.
Desalination technologies
As this work focuses on utility scale desalination plants, two technologies in particular have been considered: reverse osmosis (RO) and multiple effect distillation (MED). A third technology -multi-stage flash (MSF)-was excluded from the current analysis due to its high investment cost, elevated power requirements (around 3-times higher than MED) and high cooling water needs. It should be mentioned however that MSF has been for several decades "the" desalination technology in the Gulf Countries due to its simplicity of operation, reliability and long operation experience. RO offers several advantages in comparison to thermal desalination technologies. Nevertheless, RO has some weak points, in particular the high dependency on the effectiveness of pre-treatment. Better product water quality can be provided by 2-stage systems, where the product water from the first stage is used as feed water for the second stage. Thermal desalination technologies such as multiple effect distillation (MED) and multi-stage flash (MSF) can treat very saline raw water and produce good distillate quality (< 20 ppm). They are also highly reliable with long running periods between cleaning (6 -24 months). MED has better thermal efficiency and relatively low electrical power consumption (ca. 1.5 kWh/m 3 ) than MSF systems. All desalination processes use a considerable amount of energy: Table 1 indicates the heat and power requirements for the main desalination technologies discussed above. Note that the electricity consumption of RO units depends on water salinity and quality, while thermal systems can treat low feed water quality without sensible energy consumption variations. The total energy requirements are significantly higher for MSF and MED with thermal vapor compression (TVC) than for RO and MED. This is due to the heat (steam) requirements for thermal desalination. In co-generation plants, the extracted steam for desalination could be used as an alternative to further electricity production, and therefore can be seen also as a power loss. MED has considerable lower equivalent power loss because the pressure of the extracted steam is lower than in MSF and MED-TVC. 100 MW of capacity. Another major advantage of CSP stations is the fact that the steam turbines used for power generation provide an excellent spinning reserve (i.e. unused capacity which can be activated for short time compensation of any failures or outages within the electricity grid in accordance with the requirements of the system operator. Spinning reserve can only be provided by rotating machines like steam or gas turbines). Moreover, the design of CSP plants can be adapted to the demand and to the load segments (base-, intermediate-or peak load), as required by grid operators. The mentioned features make CSP an excellent choice for coupling with desalination, which works preferably at constant load, even if part load operation is technically possible. This feature is important primarily for thermal systems, while RO can benefit from the fact that it uses only electricity, which can be also provided by the electricity grid. In the following, the main CSP technologies are briefly described and compared.
CSP Technologies
CSP can be classified in line-focusing and point-focusing systems. Line-focusing systems include Parabolic Trough (PT) and Linear Fresnel Reflectors (LFR). Line focusing systems are designed in rows (several hundred meters long), typically oriented in the north-south direction. These systems have a one-axis tracking system and track the sun in the east-west direction. Linear Fresnel systems have been developed with the aim to achieve a more simple design, achieving lower cost than parabolic troughs. Point-focusing systems include Central Receiver (Tower) and Dishes. Due to their geometry, point focusing systems have to track the sun on both axes. Tower systems are mainly large-scale power plants with a typical optical concentration factor which ranges from 200 to 1,000. In Dishes mirrors are located on the surface of a 3-D paraboloid. Dishes are typically coupled with a Stirling engine in a Dish-Stirling System, whereas a steam engine can also be used. Dishes vary widely in size from micro dishes with diameters of a few centimeters to large dishes with diameters of over 10 meters. In principle, all CSP technologies can be used for generating electricity and heat. All are suited to be combined with membrane as well as with thermal desalination systems. However, in this work a pre-selection has been carried out to find a CSP technology that can be used as reference with respect to performance, cost and integration with utility scale seawater desalination plants (reference capacity of 100,000 m 3 /d). High importance has been given to the state of development of all relevant components of the respective CSP technology. An overview of the features of the CSP technologies as well as main advantages and drawbacks is given in Table 2 . Based on the considerations exposed, the parabolic trough with synthetic oil as heat transfer medium has been selected as the CSP reference technology for further analysis. Parabolic trough power plants represent about 88 % of the worldwide installed CSP capacity and about 97.5 % of all capacity which is currently under construction [3] . These values show that the parabolic trough -with or without thermal energy storage (2 molten salt tanks)-is "the" actual choice of project developers. This does not exclude any other CSP technology from being considered, assessed or used (e.g. direct steam generation with Linear Fresnel, Tower for high temperature applications) in combination with seawater desalination, as soon as the considered technology is assessed as proven, mature, and reliable. 
GLOBAL POTENTIAL OF CSP AND DESALINATION IN MENA

Applied Methodology
After the reference plant capacity has been defined and suitable CSP and desalination technologies have been selected, the presented work firstly focuses on the potential assessment, which consists of the calculation of the solar resource potential as well as the exclusion of areas that for various reasons would be ill-suited for the development of a CSP-desalination plant. In the next step a basic engineering of the reference plants has been carried out in order to characterize the processes from a techno-economic point of view. This analysis is completed by the calculation of per-unit specific production costs for water and electricity for a number of defined cases. Finally, these results are fed into the water supply scenario for MENA, where the structure and main findings are presented and discussed. The paper concludes by addressing general financial as well as environment issues of CSP-desalination projects. For the sake of brevity this paper will not present all results which have been generated during the study. The focus is rather given to selected topics; however, a complete and detailed description of the assumptions, methodologies and results can be found in [1] .
DNI Potential
For the assessment, design and control of CSP systems high resolution irradiation data are needed. The DNI serves as reference for those systems. Contrary to the diffuse share, this beam irradiance can be focused in order to yield higher energy flux densities at the receiver. The German Aerospace Center (DLR) has developed a method that models the irradiation through the atmosphere to calculate the DNI on the ground at any time and any site, by detecting and quantifying those atmospheric components that absorb or reflect sunlight, like clouds, aerosols, water vapor, ozone, gases etc. [4] via remote sensing satellites. Hourly DNI data of at least 10-15 years should be analyzed to obtain reliable data for project development. However, for potential assessment one year data is considered sufficient. The analyzed DNI data refer to the year 2002.
Land Exclusion Criteria
Of course, not all areas with sufficient technical or economical DNI potential are well-suited for the development of CSP projects. Thus, the next phase of the analysis is the detection of land resources which allow the construction of CSP plants. This is achieved by excluding all land areas that are unsuitable for the erection of solar fields: -Terrain slope > 2.1 % / Shifting sands and dunes -Irrigated cropland / forests / protected areas -Water bodies / permanently flooded areas -Urban areas / infrastructure Geographic features are also derived from remote sensing data and stored in a geographic information system (GIS). Finally, those data sets are combined to yield a set of exclusion criteria for a complete region or country.
CSP and Desalination: Technologies and Potential
After applying all exclusion criteria derived from the utilized datasets, the resulting data has been processed further in the GIS software. The typical CSP plant that has been selected as reference is a 90 MW net parabolic trough power plant with a Solar Multiple of 2, which corresponds to a 7.5 hours full load storage operation. Such plants have a size of about 4 km². Thus, all areas which are in principle suitable for a CSP plant, but smaller than 4 km² are excluded. Assessing the potential of combined CSP and desalination plants has required some additional processing, because the placement of desalination plants is subject to certain exclusion criteria as well. For example, to avoid high pumping losses and long water intake structures, the desalination plant needs to be sited not over 20 m above sea level and not more than 5 km away from shore. Further, it has to be considered that when combining a MED plant with a CSP plant, the solar field and the turbine have to be placed close to the MED. Finally, the data derived from the solar energy-and the land resource assessments were used to generate maps showing the DNI at potentially suitable sites for CSP in MENA (  Figure 2 ). Those maps were statistically analyzed yielding the CSP (parabolic trough) potential for electricity generation and seawater desalination in each country (Table 4) . Solar electricity potentials were calculated from the annual DNI sum considering an average annual efficiency of 15 % and a land use factor of 30 %. These values correspond to state of the art parabolic trough power plants. Following work steps within the MENA Water Outlook Project (not described within this paper) have been the selection of potential sites adapted for the construction of combined CSP and desalination plants in collaboration with the Governments in the MENA countries. Other combinations of renewable energies like PV and Wind have also been taken into account and optimized according to the available local resources. Location-specific data have been collected and hourly simulations have been carried out in order to assess the plant yields in more detail. 
Electricity Production Cost
The cost assessment aims at the estimation of the levelized electricity cost (LEC). The LEC is defined as the per-unit price at which electricity should be generated from a certain power plant in order to break even over the project lifetime. This assessment is based on the capital expenditure (CAPEX) and operational expenditure (OPEX). The LEC included in the report are indicative and highlight the ranking between different configurations. The CAPEX include mechanical and electrical equipment, civil works, auxiliary systems, development cost, engineering and project management. Cost of land, interest charges under construction and import taxes are not considered. A detailed overview of cost assessment methodology and investment assumptions can be found in [1, chapter 6] . The OPEX include annual capital cost, costs for fuel, personnel, operation and maintenance, mirror and absorber replacement, and insurance. For the calculation, a plant life of 25 years and a discount rate of 6.0 % are assumed. Operation and Maintenance cost is assumed to be 2.0 %/year of the total investment, while insurance accounts to 0.5 %/year of total CAPEX [7] . Cost of steam for the MED is calculated according to reference cycle method [2] . In this method, the energy associated with the steam extracted to the thermal desalination plant is considered in terms of loss of electric power that would otherwise be used for further electricity generation. As back-up fuels heavy fuel oil and natural gas have been considered. The price for the back-up fuel has been derived from the crude oil price by means of fuel factors. A fuel factor of 1.0 would mean that the fuel price is equal to the crude oil price. For natural gas a fossil fuel ratio of 0.8 has been assumed, and for heavy fuel oil, 0.85 [9] . For the crude oil price, 110 US$/barrel has been assumed. In case 4 the RO is operated solar-only, so electricity from the grid is used. The actual electricity prices of Saudi Arabia (0.041 US$/kWh [9] ) representing Middle East and of Morocco (0.079 US$/kWh [10] ) for the Mediterranean region are implemented in the cost evaluation. The results of Figure 5 show that the CSP-RO with Once-Through cooling system has lower LEC than the equivalent MED/CSP plant. Case 3 presents similar LEC as case 2. In this case the higher DNI in the inland location is compensated by the lower efficiency of the dry-cooling. Again, the influence of the real amount of the mentioned compensation should be analyzed case-by-case. If one assumes high irradiance conditions, the LEC of the cases 3 and 4 is lower than in the two previous cases. Case 4 is more sensitive than other configurations to DNI variations due to the solar-only operation. Indeed, in the last case the number of operation hours is not fixed like in the other 3 cases (8,000 hours/year), but is directly affected by the DNI yearly sum. So, in a location with a relatively low DNI the turbine is operated less hours, less electricity is produced and in the end LEC is higher, while in the other 3 cases electricity is produced by hybrid operation. 
Water Production Cost
The water production cost (levelized water cost or LWC) are calculated similarly to the electricity cost. Main economic assumptions for the desalination technologies have been provided by [9] . The estimation of the water production costs is based on the calculation of the annual costs that comprise annual capital costs, annual operational costs, costs for power (electricity and in the case of MED also heat), fuel, chemicals, personnel, maintenance, membrane replacement and insurance. The costs do not include A plant availability of 94 % has been assumed. Figure 6 shows that the unit water prices by SWRO in the Mediterranean region are lower the ones in the Red Sea and Arabian Gulf. This is strongly related to the seawater quality differences (salinity and temperature). In the Gulf region the assessed costs are even higher; however it should be kept in mind that the results shown particularly for the plants in the Gulf involve more intensive pre-treatment process compared to Mediterranean and Red Sea region for example. Due to its robust behavior against higher seawater temperature and salinity, MED presents slightly lower LWC in the Arabian Gulf than RO. Nevertheless, in the Mediterranean Sea and Red Sea dual-purpose MED plants would produce water at higher unit prices. The higher LWC of water produced by MED in the Mediterranean Region in comparison to the ones in the Gulf is due to the different heat costs resulting from the reference cycle method. However, under special circumstances (high seawater salinity and temperature, high fluctuations in seawater quality, presence of algae bloom in seawater) MED in its dual-purpose configuration can appear preferable for specific projects. LWC from combined CSP and desalination plants are still higher than LWC from conventional plants. Actual LWC from desalination plants varies within a large range (between ca. 0.4 and 2.5 US$/m 3 ), whereas the major amount of the plant presents LWC between 0.5 and 1.5 US$/m³ [11] . 
WATER SUPPLY SCENARIO
Water Demand Model
The water demand model was taken from the report of FutureWater [12] , which gives a balance of demand for irrigation, urban use and industry and its potential development between the year 2000 and 2050. FutureWater used an advanced distributed hydrological model to determine the renewable water resources including external renewable water resources for the current and future climate. It is important to underline that the water 
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demand assessment is carried out on a monthly basis. Many studies assess water stress on an annual scale which underestimates the actual water stress because water demand and supply do not occur necessarily at the same time. This study uses the A1B GHG (i.e. greenhouse gases) emission scenario, which is widely used and recommended by the IPCC. This scenario assumes a world of rapid economic growth, a global population that peaks in mid-century and rapid introduction of new and more efficient technologies. Different global circulation models (GCM) have been analysed. Finally, the average climate change scenario has been selected as reference for the assessment of the water supply. The natural year-by-year variability of temperature, evapotranspiration and precipitation are taken into account by creating a time series with random years [12] .
Water Supply Model
The primary goal of the scenario analysis is to cover the water demand at each time step, while overexploitation of groundwater is substituted by sustainable water sources. The model is based on the methodology developed within the prior study AQUA-CSP [13] . In order to cover the demand, there are several options. Each option is characterized by a degree of priority and is limited by its time-variable potential:
1. Natural water extractions are considered to be a least cost option and thus have highest priority in our scenario. In general, we have given priority to the use of surface water extractions over groundwater extractions. This leads to a saving of groundwater resources in those years when they are not needed, while surface water is used as much as possible. 2. Future efficiency gains play a key role in the future water supply. Urban and industrial water use efficiencies start from the initial value in 2000 and develop with a linear function up to a set value that has to be reached in 2050 [14] . It is assumed that those countries that display rather low efficiency in 2010 will experience a stronger efficiency enhancement than those countries that already have a high efficiency standard today. 3. The treatment and reuse of wastewater was assumed to also have high priority.
The assumed goal is to reach 20% of wastewater reuse from industry and urban applications. In principle, higher shares of wastewater treatment and reuse could be achieved, if policies are adapted accordingly and if economic incentives are strong enough.
4. The existing conventional desalination capacity in each country was derived from the Desaldata database [15] . Planned capacity additions between 2010 and 2015 were added to the capacities in operation in the year 2010 [16] . From the Desaldata database the year of commissioning of each plant can also be obtained. From this information, the expected year of decommissioning can be deduced. Life times of 20 years for RO, 25 years for MED and 35 years for MSF plants were assumed. This results in a subsequent potential reduction of conventional desalination capacity, which in our scenario is replaced by desalination powered by solar energy, a mix of renewable sources or any other available source of energy. 5. Unsustainable extractions of groundwater are only allowed in our model if no other sources are available to cover the demand. Unsustainable extraction could also mean that the demand is not met at all. 6. Due to its high cost, we have considered CSP desalination plants as the last option in our scenario to eliminate unmet water demand that only will be applied after making full use of all other available water sources. In the case of replacing old RO plants with new units, the mix of electricity to power the plants will change, whereas new CSP desalination capacities may be installed for growing demand. In the case of replacing thermal desalination plants, this could be done either by installing combined solar power and desalination plants using MED, or replacing thermal desalination by RO.
The results coming from this procedure are shown for the whole MENA Region in Figure 7 . Until 2030, increasing deficits will have to be bridged by conventional desalination and by excessive groundwater withdrawals, hoping that those limited resources will remain available and affordable until then. In the medium term, the re-use of waste-water and fossil fuelled desalination will have equal importance to reduce the increasing over-use of non-renewable groundwater resources. However, this does not imply a preference for fossil fuelled desalination for future projects. On the contrary, the scenario assumes a rather quick expansion of CSP for desalination. In most MENA countries the potential of CSP is not limited by the available solar energy resource, but rather by the possible speed of CSP capacity expansion (starting with zero in the year 2015). After a phase of market introduction and demonstration that will last about 10-15 years, the most dynamic expansion of CSP for desalination will take place between 2020 and 2030, when CSP will gradually take over large shares of freshwater supply from depleting groundwater resources. In 2050 demand will be mainly covered by natural water (188,000 Mio m 3 /y) and by solar powered desalination (98,000 Mio. m 3 /y). Table 4 shows that the CSP potential in Malta, Lebanon, Gaza and West Bank will not be sufficient to cover both the growing demand for electricity and the additional energy demand for seawater desalination. Other solutions will have to be found in those four countries. In all other countries, the CSP potential is high enough to cover the future demand for seawater desalination. In most countries it is even possible to cover most of the demand by coastal CSP plants that in principle could produce electricity and desalted Table 4 mean that in the considered country there is insufficient CSP desalination potential. In bold are values for countries which can choose RO and MED, because sufficient coastal as well inland CSP potential is available for both technologies. Finally, figures in italic type are for countries which will predominantly use reverse osmosis. 
CONCLUSIONS AND POLICY RECOMMENDATIONS
Financial Issues
Like any other country, countries in the Middle East and North Africa need a sustainable water supply structure. In order to set this course, priority will be given to efficiency improvements in the use of water, reuse of treated wastewater and the use of renewable energy, mainly solar energy from concentrating solar power plants, for seawater desalination. CSP is a cost stabilizing element in the future electricity mix and can be seen as a prevention measure against fuel shortage and cost escalation. However, the market introduction of CSP in MENA is characterized by several initial barriers which must be overcome (Table 5 ). In CSP, the investment for the power block is comparable to that of any conventional power station, but adding solar field and storage means adding considerable investment. One could say that a CSP plant is nothing but a conventional power plant, but the amount of fuel usually burned during the total lifetime of the plant is bought on the first day and placed beside the power block in form of a solar collector field. Fuel is replaced by capital investment. The main problem is that capital investment will require debt service and interest rates that will generate additional costs of finance and insurance that are usually not required for fuel. 
CSP Introduction Barrier
Problem outline High initial investment / High LEC compared to present average market prices CSP is compared with average cost of electricity of the existing power plant portfolio. The capability of CSP to substitute peak load power plants with high fuel costs is not taken into account. High LEC is due to high initial investment costs (the amount of fuel usually burned during the total lifetime of a conventional power plant is represented in CSP by the initial investment for the solar field). Replacing fuel by capital goods is in principle favourable for a national economy, as this creates jobs and industrial activities. However, the large investment involved is a major challenge of finance. The main problem for renewable energy producers is that they cannot really calculate their future revenues in open markets. In Germany, a feed-in law protects renewable energy producers, guaranteeing their feed-in tariff at any time, but this is not a sustainable situation and will most probably change in the near future. A renewable energy act like in Germany, opening the power sector to an unlimited expansion of (mainly) fluctuating renewable electricity sources, is not a viable solution for developing countries. This is not a general objection against a feed-in tariff system, but it shows that a tariff system for MENA must be designed in a way that is consistent with the specific demand for capacity additions according to national electricity needs and policy. Looking at the challenges listed in Table 5 , the requirements for a successful market implementation of CSP become clear: the associated large long-term investments require equivalent long-term, secure revenues. An investor cannot take the risk of investing in a huge "stock of fuel" for 40 years of operation in the form of a solar collector field, if he is unsure of the stability of a project's revenue streams [17] . One method that can be used to overcome this barrier is a long-term power purchase agreement (PPA) that covers the investment, financing cost, insurance, personnel and operation cost of the CSP plants while allowing for a reasonable return for investors. In most cases in MENA, the buyer of electricity will be a public national power utility, while the project structure can be public, private or mixed finance with a BOO (Build, Own, Operate), BOOT (Build, Own, Operate, Transfer), corporate finance or other structure. If private investment shall be stimulated, a long-term purchase agreement must provide a tariff for power and water that covers the full cost of capital and operation plus reasonable revenues for investors. Such tariffs are usually higher than the average tariffs for power and water existing at present. However, they are guaranteed to remain constant and can be reduced once the loan is paid back. Finally, interest rates are the higher, the higher the risk of investment is, while the largest part of the cost of a CSP plant is the cost of capital. Therefore, strong measures must be taken to reduce investment risks, like international guarantees, policy support, transparent public administration and licensing, transparent and foreseeable tariff systems. If risks are minimized, interest rates are minimized and thus, LEC is reduced. In this sense, short-or mid-term higher tariffs for power and water can lead to long-term lower cost of market introduction, if tariffs are harmonized with loan periods.
Environmental Aspects
Although desalination of seawater offers a constant supply of high quality drinking water -without depleting natural freshwater resources-, there are negative impacts which have to be considered. Conventional desalination plants comprise a tunnel intake, a screening unit, a series of evaporators by thermal systems or membrane units by RO, a post-treatment and a discharge of brine into the sea. Such systems present high carbon dioxide emissions, due to the large amount of fossil fuels for plant construction and operation. The brine contains environmental hazardous chemical additives (Chlorine, Coagulants, Antiscalants, Heavy metals, and Cleaning chemicals) that are required to protect the desalination units from certain seawater constituents. In order to avoid an unruly and unsustainable development of coastal areas, desalination activity should be integrated into management plans that regulate the use of water resources and desalination technology on a regional scale, as well as the evaluation of each single desalination project starting from the planning phase. A standard environment impact assessment (EIA) procedure for evaluating and minimizing the effects of desalination projects is not state of the art. EIA for desalination projects should include collection of comprehensive information on all environmental relevant impacts of desalination, conduction of monitoring activities, establishment of criteria for analysis of monitoring data, and finally the comparison of different water supply options against each other [18] .
The impacts of open intakes can be mildened by a combination of screens and low intake velocity. Where topographic and geologic conditions make it possible, the option of horizontal drains below the seabed should be taken into account [19] . That way it is possible to minimize the impingement and entrainment of larger organisms. To avoid the entrainment of plankton organisms (eggs, larvae) intakes should be located into deeper waters, offshore, or underground (e.g. by using beach wells), i.e. away from productive areas. Co-location of desalination and power plants should be realized where possible. Pre-filtration with ultrafiltration (UF) or microfiltration (MF) membranes as alternative intake should be taken into consideration, since this option can significantly contribute to the reduction of chemical pre-treatment needs. A further possibility is given by irradiation of the intake water with UV light (200-300 nm). This technique allows for damaging the DNA structure of microorganisms and thus for disinfection of the intake water. Concerning the brine discharge, impacts from high salinity can be minimized by pre-diluting the brine with other waste streams. Co-location of desalination and power plants would allow for using power plant cooling water to blend the concentrate waste water from the desalination plant. Impacts of high temperature in the brine can be reduced by optimizing the heat dissipation from the waste stream to the atmosphere prior to the discharge into the water body (cooling towers) [18] . Multi-port diffuser can also be implemented to enhance the dilution and allow for a sound brine management [20] . Finally, the use of renewable energies like PV, Wind and particularly CSP -due to its ability to be operated round-the-clock-can contribute to produce clean and sustainable electricity and heat for the desalination plants, and to dramatically reduce the airborne emissions.
